Transmyocardial laser revascularization does not denervate the canine heart.
Transmyocardial laser revascularization has been used as an indirect approach to improve myocardial perfusion in patients with refractory angina not amenable to conventional therapy. Three mechanisms have been proposed for its therapeutic effects: direct perfusion of the ischemic myocardium through patent channels; induction of angiogenesis; and regional denervation. We sought to determine whether transmyocardial laser revascularization modifies afferent and efferent axonal function within the affected myocardium. Studies were performed in 9 dogs that were artificially ventilated and underwent thoracotomy. Changes in ventricular dynamics and intrinsic cardiac neuronal activity were monitored before and after creating 20 transmural channels in the left ventricular ventral free wall with a holmium:yttrium-aluminum-garnet laser in response to three stimuli: application of veratridine or bradykinin to the epicardial sensory neurites of intrinsic cardiac afferent neurons; sympathetic or parasympathetic efferent neuronal activation either electrically (4 V, 10 Hz, 5 ms) or chemically (nicotine, 5 microg/kg intravenously), and direct cardiomyocyte beta-adrenergic receptor stimulation (isoproterenol hydrochloride, 5 microg intravenously). Sensory neurites of right atrial afferent neurons in the studied epicardial region responded similarly to chemical stimulation before and after transmyocardial laser revascularization. Transmyocardial laser treatment did not reduce local ventricular contractile responses to direct activation of sympathetic or parasympathetic efferent neurons by electrical or chemical means, nor did it affect cardiomyocyte augmentor responses elicited by exogenous beta-adrenergic receptor challenge. As transmyocardial laser revascularization does not affect afferent or efferent axonal function in the affected ventricle, the efficacy of this form of therapy cannot be ascribed to local denervation.